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B.E./B. Tech. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2012. 
Fourth Semester 


tr 


Electronics and ene er Ringiniatiing” 
EC 2253/147403/EC 43/10144 EC: 404/EC 1253/080290021 — ELECTROMAGNETIC 


‘FIELDS 
pinion 208 | 
Time : Three hours mi e | ` Maximum : 100 marks. 
Answer ALL questions E ce 
PART A — (10 $2 È 20 mares) 
State Divergence theorem. a ii o — 


What is the significance of elediis Hux enaity? 

Write Lorentz’s force equation for a moving charge. 

Define the term ‘Magneti¢'flux density. 

What do you understand from current continuity equation? 
ee ee 

Define Faraday’s law of Electromagnet : 
An EM wave has, E, and. # as components of lecirie and magnetic Sls 
respectively. Find the direction of power flow. 

ð. What do you mean by a wave? 

10. An Ena has ae component given y= sinlar - ffas +a y) Vima.. 
Comifaent on the polarization of the wave. ` | 


Sar rae OP pe 


(PART B—(6x16=80% ‘ih 


nog vend ths ssi ip m LE | at (0,0;h) m due 
p: caeg of ailipe charpy density Cia 000 mly distributed 
over the circular r Sa,z = 0m . (10) te 
o Gi) Determine the divergence and curl of the given field = === 
F =30,, + 2xya, +6x2°a, ME eee toma iets a eters o 
ofthe field. ` ~. a (6) 
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(b) (i) Point charges Q and -Q are located at (0,0,%) and (0,0-%). Show 
that the potential at a point (r,@,¢) is inversely proportional to r° 
noting that r>>d. (8) 


(ii) Given a field E= eg. = fa ,+5a, V/m, find the potential 
x e 
difference V,, between A(—7,2,1) and B(4,1,2). (8) 


12. (a) (i) Derive an expression for magnetic field intensity due to a linear 
conductor of infinite length carrying current I at a distant point P. 
Assume R to be the distance between conductor and point P. Use 


Biot Savart’s law. (8) 
Gi) Derive an expression for magnetic field intensity on the axis of a 
circular loop of radius ‘a’ carrying current I. (8) 

Or 


(b) (Gi) Obtain the expressions for scalar and vector magnetic potential. (8) 
Gi) Ata point P(x, y,z) the components of vector magnetic potential A 

are given as Aj =4x+3y+2z, A, =5x+6y+3z and 

A, = 2x+3y+5z. Determine the magnetic flux density B at the 

` point P. (4) 

Gii) Given the magnetic flux density. B =2.5(sin Eh- a,Wb/ m® , find 

the total magnetic flux crossing the strip defined by z=0, y20, 

0 <x <2m, (4) 


13. (a) (G) Determine whether or not the following potential fields satisfy the 
Laplace’s equation. 


(1)) V =x? -y +2? (2) 
(2) V=rcosg+z (3) 
(3) V=rcosé+gQ. (3) 


(ii) Solve the Laplace’s equation for the potential field in the 
homogenous region between the two concentric conducting spheres 
with radius ‘a’ and ‘b’ where b>a, V =0 and r=b and V =V, at 
r=a. Find the capacitance between the two concentric spheres. (8) 


Or 
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(b) (i) Derive the expression for the inductance of a toroidal coil with N 
turns, carrying current I and the radius of the toroid R. (8) 


(ii) Considering a toroidal coil, derive an expression for energy density. 


(8) 


14. (a) (i) Electric flux density in a charge free region is given by 
D =10xâ, +5yd, +kz°G,uC/m’ , find the constant k. (6) 


Gi) If electric field intensity in free space is given by 


E = = cos(l0*t ~ 10z}i pV /m. Find the magnetic field intensity H. 
p 


(10) 

Or d 
(b) (i) State and prove Poynting theorem. a CA (8) 
Gi) Derive the expression for total power flow in co-axial cable. (8) 


15. (a) (i) From the Maxwell’s equation, derive the electromagnetic wave 
equation in conducting medium for E and H fields. (10) 


(ii) Calculate the attenuation constant and phase constant for the 
uniform plane wave with the frequency of 100 GHz in a conducting 


medium for which 4, =1 and ø = 58 x 10°S/m. (6) 
Or 
(b) (i) With reference electromagnetic waves, explain the following: 
(1) linear polarization (3) 
(2) circular,polarization (3) 
(3) elliptical polarization | (2) 


Gi) A plane wave is incident, normally on a perfect conductor.Derive the 
expression for standing wave. Find the location of nodes and 
antinodés in E and H fields. Sketch the Standing wave pattern. (8) 
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Electronics and Communication Engineering 


EC 2253/EC 43/10144 EC 404/EC 1253/080290021 = ELECTROMAGNETIC 


FIELDS 
e e a s (Regulation 2008/2010) pi aa 
Time : Three hours cored as Maximum : 100 marks 
: Os 2 On , 
y Answer ALL questions. 
o x: ER? Yolo: 
oA too, fel “PART Af 193232 20 Sanka) a ere Aa a ee ú 
<a (=a eran I Regge Se 
1> Define electric field and electric O. omy Te TTS AS cag orate. ihe 
Ry y 
2. State divergence theorem. i ian 
3. State Biot-Savarts law. ie 
Ma ‘ 


4. Define magnetic vector potential. 


5. Determine the capacitance of the parallel plate capacitor composed of tin foil 
sheets, 25cm square for plates separated through a glass dielectric 0.5cm thick 
with relative permittivity of 6. 


6. State point form of Ohm’s law. 
7. Distinguish between conduction current and displacement current. 
8. Write down the expressions for instantaneous and complex Poynting vector. 


9. Find the skin depth at. a frequency of 3MHZ is slumisinm where 
o =38.2M s/mand uw, =1. 


10. What is Brewster angle? 
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PART B — (5 x 16 = 80 marks) 


Derive an expression for the electric field due to a vieintt pam infinite 


uniformly charged wire of length ‘L’ meters and with a charge density of 
+ “fat m at a point P which lies along the perpendicular bisector of wire. 


(16) 
Or 


(i) A uniform line charge P = 25Nc/m lies on the x“= 3m and y= 4m 
- in free space. Find the electric field ee at a pout 


(2,3 and 15) m. aes (8) 
(ii) Given that potential V =10sin@cos ke N: on electric flux 
density D at (2, z/2,0). eater iB) 
‘eS “:, Derive an a for force between two.. current carrying 
vona ; i ne one es 


ONS ia 


(ii) An iron iia with a cross sakii area 3 F cm 1 square and mean 
with 250 turns wire carrying a 
rof ringi is ee. Calculate 


circumference of 15cm is 
current of 0.3A. The reli p 


ae yy. 
x ie A > Or 


go 247 Ses ie) z po tie = 
ty tó 8 so f 
oie T oo 3 2 o $ > 2 Np.: 
d J$ 0 i in t Keos k 1s GY g 
ae Bat 
A aa 


Derive the expressions for magnetic field intensity and magnetic flux 
~ density due to finite and infinite line carrying a current 1. 


(16) 


Derive the boundapy conditions of the Dai and aktai sojoni 


of electric field at the interface of two media with — dielectrics. (16) 


=> 


h y Sp Or 


The ‘capacitance of the conductor formed by the two parallel metals 
sheets;\each 100cm?, in area separated by a dielectric 2 mm thick is 


2x10" ~ micro farad. A potential of 20kv is aiti to it. Find 


Heke eee ee E 
i) Blectrie flux | a ; berate 
(ii) Potential gradient in kV/m — oe J pela 
(iii) The relative permittivity of materials ate (4) 


(iv) Electric flux density. . : Cree (4) 


14. (a) 
(b) 
15. (a) 


Fam’ =150.uV /m. 
Ei Find the accompanying H. 
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With necessary explanation, derive the Maxwell’s equation in differential 
and integral forms. <a é £16) 


Or z 
Gi) The conduction current flowing through a wire with PAANS 
_@=8x10's/mand the relative permeability € =lis given by 
I, =3sin@t(mA).If @=10° rad/sec, find the displacement current. 
| (8) 


(ii) An electric field in a medium whieh | is source re is given by 
E=1.5cos(10°t—fe)a,V/m. Find B,H and D. Assume 
é, =1,4, =1,0=0. ee ta - (8) 


A plane sinusoidal electromagnetic wave traveling in space has 
Eag S16) 


(ii): Propagation i is in X direction and H is criented i in ny direction. What 
is the direction of E? ag 


Se “O 


“in Den- the mago peos transmitted. 


(i) Normally on partie, eopiuctor Sr (8) 
(ii) Obliquely to the surface of perfect aleiiics. | e i (8) 
Dn 
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